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Abstract: It is known that breastfeeding difficulties are often seen in the first weeks of the 
postpartum period and that various factors are effective in the mother’s early cessation of 
breastfeeding. Mothers’ self-efficacy and perception of insufficient milk are among these factors. 
This study aimed to examine the effect of hot application applied to the breast with the help of Thera 
Pearl in the postpartum period on milk perception and postpartum breastfeeding self-efficacy. This 
is a randomized controlled study. The study was completed with a total of 64 puerperal mothers, 
31 of whom were control and 33 were experimental. Personal Information Form, Breastfeeding 
Observation Form, Breastfeeding Self-Efficacy Scale and Insufficient Milk Perception Scale were 
used to collect data. As a result, self-efficacy and milk perception are important factors affecting 
breastfeeding. In this study, we found that Thera pearl application increased breastfeeding self-
efficacy, but did not affect milk perception. 
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1. Introduction 

Breast milk is a nutrient with unique immunological and anti-inflammatory properties that 
protect against many diseases [1]. The World Health Organization-WHO recommends starting 
breastfeeding immediately after birth and exclusively breastfeeding for the first 6 months. In 
addition, WHO stated in its latest report that breastfeeding can continue after the age of 2 [2]. 

The World Health Organization announced that in 2020, the rate of exclusive breastfeeding in 
the first six months worldwide was 44% [2]. In Turkey, according to the Turkey Population Health 
Survey (TDHS) 2018 report, 41% of babies under six months were exclusively breastfed and this rate 
decreases with age [3]. The Centers for Disease Control and Prevention-CDC wants the breastfeeding 
rate to be 60.5% in the first six months [4]. As can be seen, the rate in the world and in our country is 
far from the CDC’s target. Therefore, there is a need to start breastfeeding at an early stage and plan 
and implement various interventions to help maintain breastfeeding. 

It is known that breastfeeding difficulties are often seen in the first weeks of the postpartum 
period and that various factors (age, education level, economic status, employment status, marital 
harmony, acceptance of the baby, etc.) are effective in the mother’s early cessation of breastfeeding 
[5]. Mothers’ self-efficacy and perception of insufficient milk are also affected. are among the factors 
[6]. It is estimated that in many countries mothers are unable to initiate or successfully continue 
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breastfeeding because they do not believe they are producing enough milk [7]. Breastfeeding self-
efficacy perception is the competence the mother feels regarding breastfeeding. It is known that 
mothers with high breastfeeding self-efficacy have fewer problems initiating and maintaining 
breastfeeding. It has been determined that mothers with low breastfeeding self-efficacy cannot 
continue breastfeeding successfully and breastfeeding is stopped at an early stage [8,9]. In addition, 
low breastfeeding self-efficacy of the mother may cause milk to be perceived as inadequate 6. Studies 
on the subject show that mothers’ perception of milk and breastfeeding self-efficacy are 
interconnected [6,7]. 

Lack of milk production after birth or its late onset may be effective in the development of the 
perception of insufficient milk [10]. In this case, milk production is supported by using non-
pharmacological methods [11]. Hot water application is often preferred to increase milk production 
[12]. When the relevant literature was scanned, it was seen that there was no study using Thera Pearl, 
where heat application to the breast was generally done through a warm towel or hot water bottle. 

Although there are studies on breastfeeding self-efficacy and milk perception, there is no study 
examining the effect of hot application applied to the breast with the help of Thera Pearl on mothers’ 
milk perception and postpartum breastfeeding self-efficacy. 

This study aimed to examine the effect of hot application applied to the breast with the help of 
Thera Pearl in the postpartum period on milk perception and postpartum breastfeeding self-efficacy. 

Research Hypotheses; 
H1: Thera Pearl application positively affects mothers’ perception of milk. 
H2: Thera Pearl application positively affects mothers’ breastfeeding self-efficacy. 

2. Materials and Methods 

2.1. Design and Sample 

This study was conducted as a randomized controlled trial. This research was conducted in the 
gynecology service of a university hospital in Turkey between October 2022 and May 2023. The 
population of the research consisted of women who gave birth for the first time in the gynecology 
service of this hospital between these dates. The research was conducted with 2 different groups 
(experimental and control). The sample was calculated by power analysis at the 95% confidence 
interval and 0.05 significance level at the beginning of the study, and it was determined that there 
should be a minimum of 15 and a maximum of 35 pregnant women for each group. Considering that 
there might be data loss from the groups, the sample size was increased by 25% and 88 people were 
included in the study. However, 8 people in the experimental group were excluded from the study 
for various reasons (5 puerperal women did not use Thera Pearl effectively and 3 puerperal women 
did not continue breastfeeding). In the control group, 10 puerperal mothers were excluded because 
their address and contact information were biased (4), breastfeeding did not continue (3), and they 
did not want to continue the study (3). Therefore, the study was completed with a total of 64 
puerperal mothers, 31 of whom were control and 33 were experimental. When the power of the study 
was calculated after the end of the study, the G-power of the study was found to be 0.95. 

The study included postpartum mothers who were primary school graduates, between the ages 
of 18-45, primiparous, and who agreed to participate in the research. Postpartum women who did 
not meet these criteria were excluded from the study. 

2.2. Data Collection 

Personal Information Form, Breastfeeding Observation Form, Breastfeeding Self-Efficacy Scale 
and Insufficient Milk Perception Scale were used to collect data. 

Personal Information Form: This form consists of 13 questions created by the researcher by 
scanning the literature and includes the socio-demographic characteristics of the participants. 

Breastfeeding Observation Form: This form was created by the researchers by scanning the 
literature. The breastfeeding observation form contains various questions regarding breastfeeding. 
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Breastfeeding Self-Efficacy Scale: It is a scale developed by Dennis and Faux to evaluate the 
breastfeeding self-efficacy levels of mothers, the first form of which has 33 items. Later, a 14-item 
short form of the scale was developed in 2003 [13]. 

Insufficient Milk Perception Scale: The scale developed by McCarter-Spaulding in 2001 to 
determine the perception of insufficient breast milk is a form consisting of 6 questions14. A minimum 
of 0 and a maximum of 50 points can be obtained from the scale. A high total score indicates that the 
perception of milk adequacy increases [14]. 

2.3. Study Procedure 

Postpartum women included in the study were randomized using single-blind randomization. 
Red (experimental) and white (control) colored balls were placed in a closed box. There were a total 
of 88 balls in the box, 44 red and 44 white. All postpartum women were asked to randomly choose a 
ball from the box one by one, and the selected ball was placed back in the box. If the selected ball was 
red type, it was assigned to the postpartum experiment group, and if the white type was assigned to 
the control group. This cycle continued until the desired number was reached for the experimental 
and control groups. 

2.3.1. Experimental Group 

The first interview with women who gave birth was held in the postpartum service of the 
relevant hospital. During this meeting, the Personal Information Form, Breastfeeding Observation 
Form, Breastfeeding Self-Efficacy Scale and Insufficient Milk Perception Scale were filled out. At the 
same time, during this meeting, the telephone and address information of the participants were 
obtained and postpartum days 2-7. and 10-15. He was informed that a home visit would be made on 
the following days. The Thera Pearl application was explained to the woman in detail and the first 
application was performed together in the hospital. 

Then the participant is 2-7 postpartum. days and 10-15. He was visited at his home once a day. 
Their status of applying Thera Pearl was questioned. The Breastfeeding Self-Efficacy Scale and the 
Insufficient Milk Perception Scale were completed again. 

Intervention material: 
Information about the application: 
Thera°Pearl (as Figure 1) thermogel packs for hot therapy can be heated in the microwave for a 

maximum of 15 seconds inside their fabric covers, or in hot water by removing their fabric covers. 
The packages, whose cover has been removed, should be kept in boiled water for 1-2 minutes and 
then applied by placing them in the case. 

 
Figure 1. Thera Pearl. 
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This application should be done 4 times a day, in the morning, at noon, in the evening and at 
night before going to bed. Each application should be applied to both breasts and last at least 20 
minutes. 

2.3.2. Control Group 

No intervention was applied to the control group. The first interview with women who gave 
birth was held in the postpartum service of the relevant hospital. During this meeting, the Personal 
Information Form, Breastfeeding Observation Form, Breastfeeding Self-Efficacy Scale and 
Insufficient Milk Perception Scale were filled out. At the same time, telephone and address 
information of the participants were obtained during this meeting, and postpartum days 2-7. and 10-
15. He was informed that a home visit would be made on the following days. 

Then the participant is 2-7 postpartum. and 10-15. She was visited at home once a day, and the 
Breastfeeding Self-Efficacy Scale and the Insufficient Milk Perception Scale were filled out again. 

The flow chart of the research is shown in Figure 2. 

 
Figure 2. Consort Diagram. 

2.4. Ethical Considerations 

This study was performed in line with the principles of the Declaration of Helsinki. The study 
was approved by a university’s Clinical Research Ethics Board (IRB- B.30.2.ATA.0.01.00/410). The 
women were informed about the study, and their verbal and written consent was obtained. All 
women were explained that all collected data would be kept confidential. 

The research is a study protocol registration system originating from the United States and has 
been registered on the “ClinicalTrials.gov” website, which is an important database especially for the 
registration of pharmaceutical and interventional studies, with ID: NCT05806892. 
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3. Results 

Table 1 shows the comparison of demographic characteristics by groups. In this study, no 
statistically significant difference was obtained between the experimental and control groups and the 
distributions of socio-demographic characteristics (p>0.050). While 41.9% of the control group was 
between the ages of 26-30, 42.4% of the experimental group was between the ages of 20-25. In 
addition, it was determined that the majority of the participants in both groups lived in the province, 
were primary and secondary school graduates, did not work, had a nuclear family structure and their 
income was equal to their expenses. 

Table 1. Comparison of Demographic Characteristics by Groups. 

  Group 
Test Statistics p 

  Control Experiment Total 
Age      

20-25 9 (29) 14 (42,4) 23 (35,9) 

1,694 0,638* 
26-30 13 (41,9) 10 (30,3) 23 (35,9) 
31-35 6 (19,4) 7 (21,2) 13 (20,3) 

36 and over 3 (9,7) 2 (6,1) 5 (7,8) 
Living Place      

City 21 (67,7) 17 (51,5) 38 (59,4) 
1,760 0,415* County 6 (19,4) 10 (30,3) 16 (25) 

Villace 4 (12,9) 6 (18,2) 10 (15,6) 
Educational Status      

Primary school 8 (25,8) 9 (27,3) 17 (26,6) 

1,614 0,656* 
Middle school 11 (35,5) 8 (24,2) 19 (29,7) 
High school 5 (16,1) 9 (27,3) 14 (21,9) 
University 7 (22,6) 7 (21,2) 14 (21,9) 

Working Status      

I am working 8 (25,8) 6 (18,2) 14 (21,9) 
0,189 0,664** 

I am not working 23 (74,2) 27 (81,8) 50 (78,1) 
Family structure      

Nuclear family 23 (74,2) 29 (87,9) 52 (81,3) 
1,169 0,280** 

Extended family 8 (25,8) 4 (12,1) 12 (18,8) 
Economical situation      

Income Less Than Expenses 4 (12,9) 9 (27,3) 13 (20,3) 
2,369 0,306* Income Equals Expenditure 24 (77,4) 20 (60,6) 44 (68,8) 

Income More ThanExpenditure 3 (9,7) 4 (12,1) 7 (10,9) 
*Pearson chi square test; **Yates correction. 

Table 2 shows the distribution of the answers given by postpartum mothers to breastfeeding 
observation definition questions. In the study, no statistically significant difference was obtained 
between the experimental and control groups and the distributions of the parameters (p>0.050). 
When breast fullness was evaluated at the beginning of the breastfeeding process, no statistically 
significant difference was seen between the experimental and control groups (p = 0.796). Another 
important finding in Table 2 is that while breastfeeding was successful in the first half hour in both 
the experimental and control groups, more than half of the babies in both groups were given formula. 

Table 2. Distribution of Answers of Postpartum Women to Breastfeeding Observation and 
Identification Questions. 

  Group 
Test Statistics p 

  Control Experiment Total 
Are the breasts full?      
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Yes 17 (54,8) 16 (48,5) 33 (51,6) 
0,067 0,796** 

No 14 (45,2) 17 (51,5) 31 (48,4) 
Was the baby breastfed in the first half hour?****      

Breastfed successfully 16 (51,6) 15 (45,5) 31 (48,4) 
0,444 0,801* breastfed with assistance 8 (25,8) 11 (33,3) 19 (29,7) 

Breastfeeding could not be achieved 7 (22,6) 7 (21,2) 14 (21,9) 
Has the baby been given formula?      

Yes 18 (58,1) 23 (69,7) 41 (64,1) 
0,502 0,479** 

No 13 (41,9) 10 (30,3) 23 (35,9) 
If formula is given, what is the reason?      

Lack of milk secretion 16 (88,9) 15 (65,2) 31 (75,6) 

6,316 0,177* 
Hypoglycemia 1 (5,6) 4 (17,4) 5 (12,2) 

Hyperbilirubinemia 0 (0) 3 (13) 3 (7,3) 
Baby’s inability to latch on to the breast 1 (5,6) 0 (0) 1 (2,4) 

Sunken nipple 0 (0) 1 (4,3) 1 (2,4) 
How does the baby latch on?****      

Good 17 (54,8) 19 (57,6) 36 (56,3) 
0,192 0,908* Middle 8 (25,8) 7 (21,2) 15 (23,4) 

Weak 6 (19,4) 7 (21,2) 13 (20,3) 
Has milk secretion started?      

Comes After Milking By Hand 6 (19,4) 9 (27,3) 15 (23,4) 
0,597 0,742* Baby Breastfeeds Easily 16 (51,6) 16 (48,5) 32 (50) 

No Milk Release 9 (29) 8 (24,2) 17 (26,6) 
*Pearson chi square test; **Yates correction; *** Fisher’s Exact test; ****following the observer. 

For the control group, no statistically significant difference was obtained in the BSES median 
score during follow-ups at different times (p = 459). However, a statistically significant difference was 
obtained between the BSES median scores of the experimental group (p<0.001). In the experimental 
group, the 1st follow-up BSES median score was 42, the 2nd follow-up median value was 46, and the 
3rd follow-up median score was 62. According to the groups, while there was no statistically 
significant difference between the BSES median score of the 1st and 2nd follow-up (p>0.050), a 
statistically significant difference was obtained between the PES median score of the 3rd follow-up 
(p=0.013). While the median BSES score at the 3rd follow-up was 47 in the control group, this value 
was 62 in the experimental group (Table 3). 

Table 3. Comparison of BSES Total Scores of Experimental and Control Groups According to 
Observations. 

  Group 
Test 

Statistics 
p* 

 Control Experiment 

  
Mean±S.Deviatio

n 
Mean (Min-

Max) 
Mean±S.Deviatio

n 
Mean (Min-

Max) 
1st follow-

up 
47,29 ± 18,18 57 (14 - 68) 44,12 ± 18,79 42 (14 - 70)b 462 

0,50
6 

2st follow-
up 

43,58 ± 15,47 42 (14 - 75) 46,64 ± 15,27 46 (14 - 70)b 443,5 
0,36

1 
3st follow-

up 
46,94 ± 19,05 47 (14 - 70) 59,3 ± 12,84 62 (14 - 70)a 328,5 

0,01
3 

Test 
Statistics 

1,556 24,555   

p** 0,459 <0,001     
*Mann Whitney U test; **Friedman test; a-b: There is no difference in tenses with the same letter. 
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When Table 4 is examined, it is seen that there is no statistically significant difference between 
the IMPS median score of the 1st, 2nd and 3rd follow-up according to the experimental and control 
groups (p>0.050). However, there was a statistically significant difference between the IMPS median 
score of the experimental group according to time (p<0.001). It was determined that the IMPS median 
score increased from the first follow-up to the third follow-up in the experimental group. There was 
no statistically significant difference between the IMPS median score of the control group according 
to time (p = 0.516). 

Table 4. Comparison of IMPS Total Scores by Groups and Times. 

  Group 
Test 

Statistics 
p* 

 Control Experiment 

  
Mean±S.Deviatio

n 
Mean (Min-

Max) 
Mean±S.Deviatio

n 
Mean (Min-

Max) 
1st follow-

up 
26,87 ± 15,99 28 (0 - 50) 21,85 ± 14,63 19 (0 - 47)c 415 

0,19
5 

2st follow-
up 

26,97 ± 14,52 24 (1 - 50) 29,7 ± 14,35 28 (3 - 50)b 444 
0,36

4 
3st follow-

up 
30,06 ± 17,96 34 (0 - 50) 39,45 ± 12,22 43 (7 - 50)a 384 

0,08
3 

Test 
Statistics 

1,322 34,063   

p** 0,516 <0,001     
*Mann Whitney U test; **Friedman test; a-c: There is no difference in tenses with the same letter. 

4. Discussion 

Initiating breastfeeding within the first 24 hours after birth is the gold standard in infant 
nutrition [15]. Therefore, breastfeeding should be initiated and supported in the first 24 hours 
postpartum. In particular, identifying and correcting mothers’ faulty behaviors regarding 
breastfeeding has an important place in the initiation and continuation of breastfeeding [16]. In this 
study, we saw that the majority of the experimental and control groups started breastfeeding within 
the first half hour and used formula despite milk secretion. Participants stated that their milk was not 
enough, so they used formula. However, when we examined the fullness of the breasts, milk secretion 
and the baby’s latching status in both groups in the first 24 hours, we found that it was unnecessary 
to start formula (Table 2). This made us think that the mothers who participated in our study had a 
perception of insufficient milk, so they started formula feeding earlier. In another study similar to 
our study, it was found that although only 5% of women actually had insufficient milk 
physiologically, 50% of them had the perception of insufficient milk [17]. These results are thought 
to be an important determinant of breastfeeding self-efficacy. If the mother’s breastfeeding self-
efficacy level is low, this will cause the mother to perceive her milk supply as insufficient, to 
supplement the insufficient breast milk with formula, to decrease in the actual amount of milk, and 
eventually to stop breastfeeding [14]. 

Hot application to the breast during breastfeeding is preferred only to increase lactation and 
eliminate breast problems (engorgement, clogged milk ducts, mastitis, breast abscess, infection, 
nipple sensitivity/pain, cracked nipple, etc.) [18,19]. However, in addition to physiologically 
increasing lactation and eliminating breast problems, these practices also have some psychological 
effects. It is thought that it will accelerate the readiness of women in particular. The amount of milk 
produced by a mother who is psychologically ready for the breastfeeding process and whose self-
efficacy increases will also increase [20]. Unfortunately, no study has been found in the literature 
showing the long-term psychological effects of hot application. In this study, we found that 
breastfeeding self-efficacy increased from the first to the third follow-up in the experimental group 
in which Thera pearl application was applied. However, this was not the case for the control group. 
In addition, at the last follow-up of the study, the breastfeeding self-efficacy of the experimental 
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group was found to be significantly higher than the control group. Since hot application to the breast 
increases milk production, the self-efficacy of women in the experimental group may have increased. 
In addition, mothers’ comfort levels may have been increased with warm application, thus improving 
their self-efficacy perceptions. As a matter of fact, it has been accepted that there is a connection 
between mothers’ comfort levels and their perception of self-efficacy. It has been reported that 
mothers with high comfort levels have higher breastfeeding success [21]. Hot application to the breast 
especially falls within the socio-cultural comfort dimension. Socio-cultural comfort is based on 
providing care and counseling in accordance with the person’s traditions and providing home care 
[22,23]. In our country, applying heat to the breast during breastfeeding has become a tradition. In 
addition, monitoring mothers and providing home care during the first 15 days, which is one of the 
most important postpartum periods, may have affected the results of the study. 

In this randomized controlled study, we saw that the perception of insufficient milk did not 
change depending on the intervention between the groups, but the perception of milk improved from 
the first to the third follow-up in the experimental group where Thera pearl was applied. This result 
may be due to the fact that hot application increases breast milk. On the other hand, it is thought that 
the reason why there is no difference between the groups is due to women’s lack of knowledge about 
breast milk and breastfeeding. As a matter of fact, it is known that breastfeeding education has a 
positive effect on the perception of insufficient milk [24]. 

5. Conclusions 

As a result, self-efficacy and milk perception are important factors affecting breastfeeding. In 
this study, we found that Thera pearl application increased breastfeeding self-efficacy. Considering 
that mothers with high self-efficacy will be able to cope better with the difficulties they face and think 
positively and prefer breastfeeding, it can be said that our study reached its goal. 

The perception of insufficient milk is a major obstacle for mothers to exclusively breastfeed for 
the first 6 months. It is said that the perception of insufficient milk plays an important role in stopping 
breastfeeding in many societies around the world. In the study, we found that milk perception did 
not change in the experimental group due to Thera pearl application. It is predicted that this result is 
due to the lack of information about breastfeeding. In this regard, we recommend conducting studies 
in larger sample groups in which Thera pearl application and breastfeeding education are given 
together. 
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